Preimplantation screening for transgenesis using an embryonic specific promoter and green fluorescent protein.
We report enrichment in the efficiency of generating mice transgenic for expression of a human protein in their milk using GFP-mediated preimplantation screening. The transgene array consisted of a functional gene (human alpha-1 antitrypsin under the control of the ovine BLG promoter) linked 5' to a reporter gene (GFP under the control of the murine Oct-4 promoter). GFP expression was detected in blastocysts by fluorescence microscopy and green and nongreen embryos were transferred to recipients in separate groups. In the first experiment, of seven pups that resulted from the transfer of blastocysts expressing GFP, five (71%) were transgenic. The experiment was repeated and of 12 pups that resulted from transfer of GFP-expressing blastocysts, 11 were transgenic (92%). The presence of the reporter cassette used for preimplantation screening did not affect the expression level of alpha-1-antitrypsin in the milk of the transgenic mice. In addition, in a related experiment wherein the GFP reporter gene was co-injected with a second mammary-specific transgene, pINC, no effect on transgene expression was observed. For mice transgenic for the mammary-specific gene alone, expression levels for four different lines were 192, 197, 382, and 415 microg/mL. For mice transgenic for both the mammary-specific transgene and the Oct4-GFP reporter cassette, expression levels for seven different lines were 282, 321, 468, 497, 499, 516, and 806 microg/mL.